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Fig 1: Computational domain. Fig 2: Transpiration velocity profile.
Fig 4: Contours of $\overline{U}:(a)$ Casel; (b) Case2.
Solid and dashed lines denote the positive andFig 3: Distributions of $C_{f}$ and $C_{p}$ .
negative values, respectively.
[8, 9] 2 DNS Casel
$L_{x}\cross L_{y}\cross L_{z}=400\theta_{0}\cross 80\theta_{0}\cross 80\theta_{0}$ , $N_{x}\cross N_{y}\cross N_{z}=512\cross 320\cross 256$ ,
$\Delta x_{0}^{+}=12.3,$ $\Delta y_{0,mjn}^{+}=0.08,$ $\Delta y_{0,\max}^{+}=11.2,$ $\Delta z_{0}^{+}=4.92$
Case2 $L_{x}\cross L_{y}\cross L_{z}=400\theta_{0}\cross 120\theta_{0}\cross 80\theta_{0}$. $N_{x}\cross N_{y}\cross N_{z}=512\cross 320\cross 256$,
$\Delta x_{0}^{+}=12.3,$ $\Delta y_{0,\min}^{+}=0.12$. $\Delta y_{0,\max}^{+}=16.8,$ $\Delta z_{0}^{+}=4.92$ $+$
$U_{\infty,0}$ $\theta_{0}$
3
DNS $C_{f}(\equiv 2/U_{\infty,0}^{+2})$ , $C_{p}(\equiv 2(P_{w}-P_{w,0}))$
3 ( $P_{w}$ : ). Casel $x\approx 140,210$, Case2 $x\approx 110$ ,
245
$V_{t\varphi}$






Fig 5: Instantaneous isosurfaces of $u:(a)$ Casel; (b) Case2. Red, $u>0.15$ ; blue, $u<-0.15$ .
The fluid flows from bottom-left to top-right.












Fig 7: Instantaneous isosurfaces of $Q$ : White, $Q>0.01$ . The fluid flows from bottom-left to
top-right.
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